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Turbine stage with labyrinth seals - has rotor blade combs and axial 
robot seals set with gaps for reduced leaks and grea'ter economy 

THERMOTECH RES INST 31.12.82-SU-553979 
XI 1 (07.06.85) F01d-ll/08 
-31.12.82 as 553979 (1439MB) 

The turbine stage, for use e.g in power generating turbines, consists 
of rotor blades with radial combs on an outer ring forming a 
labyrinth seal, and an axial root seal, formed by overlapping crests 
on the rotor and stator. 

The ratio of the distances between the rotor blade comb surfaces 
and the opposite surface of the stator to the height of the blade combs 
is 0.07 « 0.35 : 1, and to the distance between the stator combs and 
opposite surface of the rim is 0.1 - 0.7 : 1, and to the size of the overlap 
of the axial root seal is 1 - 10 :1 . 

ADVANTAGE - Has reduced leaks and improved economy. 
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(54) (57) CTynEHb TyPBOMAfflHHH, coAep- 
xaman jionaTKH poTopa, CHaememnae bm- 
nonHeHHbMH Ha 6aHAa*e pd»iaru>HHMH 
rpe6HHMH, o6pa3yK»mfMH pawanbHoe Jia- 
6wpHHTHoe yanoTHeHMe c nepeKpwmeii, 
h oceBoe npHKopHesoe yiuioTweHHe, 06- 
pa30B3HHoe rpe6HHMH cTaTOpa K pOTOpa 
c nepeKpbnneH, o t ji m a » ^ a h - 
c h TeM, mo, c uejn>» noBbimeimH 3K07 

HOMHMHOCTH, OTHOmCHMe paCGTOJlHHJI MOT- 
AY noBepXHocTHMH rpe6Heft jionaTOK po- 
Topa h npoTHBOJiexa^efi noBepxHocTbio 
cTaTopa. k BbicoTe rpe6HH nonaTKH po— 
Topa cocTaariHeT 0,07-0,35, k paccron- 
hhh) MewAy rpe6HHtaH CTaTopa n npoTHBo- 
nexameft noBepxicocTMo GaHAama 0,1-0,7, 
a k BejTHMHHe nepeKpHnm ocesoro npH- 
KopHesoro yiuioTHemiH - 1,0-10,0, 
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H306peTeHHe othochtch k TypGocTpc- 

eHHK) H MOJKeT 6bITb HCnOJIb30BaHO npH 
KOHCTp yHpOBSHMH HOBblX H MOAepHH 33" 
UHH B yCJIOBHHX 3J16KTpOC TaH L*HH 3KCn/iy 

aTHpyeMbix TypGHH. 5 

H3BecTH3 cTyneHb TypGoMauiHHbi, co- 
AepacamaH naGnpHHTHOe ynnoTHenne, Ka- 
Mepbi, o6pa3QBaHHbie cTaTopHbiMH h po- 
tophumh rpeGHHMH, nocne^HHe H3 koto- 
Pbix HMeioT Hapy^HwA AHaMeTp, He npeBbi- 

fflaiODUiH BHyTpeHHHH flHaMeTp CTaTOpHblX 

rpeGHen t0 • 

O^HaKO AJtH CTyneHH c tskhm ynnoT- 
hg hh6m xapaKTepHa HejxocTaTOMHaH ?ko- 

HOMHMHOCTb H3~3a OTCyTCTBHH nepeKpbl- 15 

iuh, h npH yBejiHMeHHH pa3HocTH yxa- 
3aHHbix AHaMeTpoB ysejiH^HBaeTCH npoTen- 
iKa napa *iepe3 ynnoTHeHHe. 

HaaecTHa raxace CTyneHb TypGoMa- 
uihhw, coflepxa^afl nonaTKH poTopa,CHa6~ 20 
»eHHbie BbmoJiHeHHbiMM Ha SaHAame paAH- 
anbHbWH rpe6HHMH, o6pa3yromHMH pannajib- 
Hoe jia6HpHHTHoe ynnoTHeHHe c nepeKpw- 
meii, h oceBoe npHxopHeBoe ynnoTHeHHe, 
oCpasoBaHHoe rpe^HHMH cTaTopa h poto- 25 
pa c nepeKpbnneft [2j ♦ 

OAHaxo p.jih H3BecTHOM cxyneHH xapax- 
TepHbi HeAOCTaTOMHan skohomh^hoctI) 

H3~3a HeynopHAOMHOCTH Ha3HaMeHHbDC 

3a3opoB b HaA6aHA^»HOM h oceBOM npH- 30 
KopHeBOM ynjroTHeHHH; HenocTaTOMHa 
nepeKpbmia b HaAGaHAaacHOM ynnoTHeHHH,' 
npaxTH^ecxoe oTcyrcTBHe nepeKpunrH, 
h, cjieAosaTejibHO, HanpasjieHHoro npH- 
Kopne Boro ABHxeHHH noToxa napa, 4TO 35 
yxyqwaeT a3pOAHHaMMKy npHKOpneBoro 
noToxa napa; pa3nHHHe b npoTeuxax na- 
pa y kophh h HaA 6aHAa«OM, npH nporH- 
6e poTopa h H3Hoce rpeGHen nepeKpbmia 
He coxpaHneTCfl. 40 

UeJTbK) H3o6p eTeHHH HBJIHeTCH nonbi- 

uieHHe 3KOHOMHMHOCTH CTyneHH Typ6oMa- 

UIHHbl. 

YKa3aHHan nenb AocTHraeTCH TeM, 
mto b CTyneHH TypGoManiHHbi, coAep^a- 45 
weH nonaTKH poTopa, cHaGateHHbie bh- 
nonHeHHbiMH Ha GaHAarce paAHajibHbiMH 
rpeGHHMH, o6pa3ywmHMH paAHanbHbie na- 
6HpHHTHoe ynnoTHeHHe c nepexpboneH, 
h oceBoe npHxopHeBoe ynnoTHeHHe, 06- 50 
pa30BaHHoe rp eGHHMH CTaTopa h poTopa 
c nepexpbiujeH, oTHomeHHe paccTOHHHH 
Me)KAy noBepxHOCTHMH rpeGHen nonaTOK 
poTopa h npoTHBOJieacameft noBepxHocTbio 
CTaTopa k BbicoTe rpe6HH nonaTKH po- 55 
Topa cocTaanHeT 0,07-0,35, k paccTOH- 
hhk) MeTKAy rpeGHHMH CTaTopa H npOTHBO- 
neacamen noBepxHocTbio GaHAaata 0,1-0,7, 


a k BenHMHHe nepeKpbium ocenoro npH- 
KopneBoro ynnoTHeHHH - 1,0-10,0. 

Ha 4>Hr. 1 H3o6paweHa CTyneHb c Bbi- 
noJiH eHHeM rpeGHen CTaropa H3 nonoc; 
na Aht. 2 - to ace, c BbniojmeHHeM rpeC 

Heft B BHAe KOpbIT006pa3HOH BCT3BKH \ 

Ha tjjHr. 3-5 - xpHBbie 3 3Bhc hmoc th ot- 
HocHTenbHoro pacxoAa b 3a*BneHHbix 
npeAenax othoih6hhh 0,07-0,35, 0, 1-0,7 
h 1,0-l0,0 npn pa3nHWHbtx BbicoTax h 
rpe6HH nonaTKH poTopa, paccTOHHHHx 

6 MOKAY rpeGHHMH CTaTOpa H npOTHBO- 

ne*ameH noBepxHocTbio danjxama h ot bo- 
nHMHHbi nepeKpbiuiH t oceBoro npHKopHe- 
Boro ynnoTHeHHH c ootbctct bchho • 

CTyneHb TypSoMauiHHbi coAepacHT no- 
naTKH 1 poTopa 2, cHaGaceHHbie Bbinon- 
He HHbiMH Ha GaHAaace 3 paAHanbHbiMH 
rpeGHHMH 4, o6pa3yioinHMH paAHanbHbie 
naGnpHHTHoe ynnoTHeHHe c nepeKpbiuieft 
5. OceBoe npHKopneBoe ynnoTHeHHe 06- 
pa30BaHo rpeGHHMH 6 h 7 CTaTopa 8 
h poTopa 2. Tpe6HH 7 MoryT GbiTb Bbinon- 
HeHbi Ha AHCKe 9 hjih nonaTKe 1 poTopa 
2, a rpeGHH 6 - Ha AHaAparMe 10. Ot- 
HouieHne paccTOHHHH (3a3opa) 11 MeacAY 
noBepxHocTHMH 12 rpeGHen 7 nonaTOK 1 
poTopa 2 h npOTHBoneacamen nosepx- 

HOCTbW 13 CTaTopa 8 (KOpb1TOo6pa3HOH 

BCTaBKH 14) k BbicoTe 15 rpeGHH 4 
nonaTKH 1 poTopa 2 cocTaBJineT 0,07- 
0,35 (4mr, 3), k paccTOHHHio (3a3opa) 
16 Meawy rpeGHHMH 17 cTaTopa 8 (ko- 
pwTOo6pa3HOH BCTaBKH 14) h np othbo— 
neacamefi noBepxHocTbio 18 GaHA^aca 3 - 
0,1-0,7 (4>nr. 4) , a k BejiHMHHe nepe- 
KpbaaH 19 oceBoro npHKOpHeBoro ynnoT- 
HeHHH - 1,0-10,0 (cjmr. 5). rpeGHH 17 
CTaTopa 8 h rpeGHH 17 KopbrrooGpa3HOH 

BCTaBKH 14 BbinonHHIOTCH H3 CTaJTH MaTe- 

pHana X13M2 6-8% CaF r (MeTannoKepaMH- 
qecKHH MaTepHaJi, nonyqaeMbift mctoaom 
nopomKOBOH MeTannyprnn) . Tpe6HH 6 h 

7 BMecTe c potopom 2 h AHa4)parMOH 10 
oGpaaywT HanpaBneHHbiH KaHan 20. 

npH paGoTe CTyneHH ochobhoh no- 
tok napa abhkctch ^epe3 nonaTKH 1 , 
a qepe3 3aaopbi 11 h 16 paAHanbHoro 
na&HpHHTHoro ynnomeHnn h Mepe3 Ha- 
npaBineHHbiH KaHan 20* oceBoro npHKopHe- 
Boro ynnoT He hhh npoxcAHT nap npoTe^ex, 

flpH B03M05KH0M 33AeBaHHH paAHaJTbHbK 

rpeGHeft 4 o CTaTop 8 (KopbiTooGpasHyw 

BCT3BKy 14) H3HOC rpeGHH 4 He npOH30H' 

AeT, a b cTaTope 8 (Ha CTaTope MoaceT 
Gbrrb 3aKpenneHa BCTaBKa H3 Metajuio- 
KepaMHKn) H BCTaBKe 14 o6pa3yeTCH 
KaHaBKa, KOTopan b npouecce HecKOJib- 


3 1 1 

khx 33fleBaHHH MOJKeT SbiTb pacuinpeHa 
b oceBOM h pajmanbHOM HanpaaneHHHx, 
T.e. yBejiH^HBaeTCH "KopbiTooGpaaHocTb" 

BCT3BKH 14. 

IlpH xopomeH ypaBHOBeuteHHocTH po- 
Topa 2 pa,aHajTbHbiH 3aaop 1 1 npa kthm ec — 
kh coxpaHHeTCH, a npH nycKax BariHMHHa 
AHHaMHMecKoro nporHda poTOpa 2 He npe 
BbimaeT 0,4 mm, cneaoBaTejibHO, 3a3op 
11 He MoaceT 6biTb Bbi6paH, a ecjiH we 
3afleBaHHe o CTaTOp 8 npoH30HfleT, to 

3TO BbJ30BeT HCTHpaHHe pajIHaJl bHbDC 

rpeGHeH 4, ho Bceraa coxpaHHeTCfl on- 
THManbHan nepeicpbima b paAHajibHOM na- 
6HpHHTHOM yiuiOTHeHHH. ITpoTeMKa napa 
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qepe3 HanpaBJieHHbiH KaHaji 20 oceBoro 
npHKopweBoro ynnoTHeHHH (npH cooTBeT- 
ctbhh ero pa3Mepa h nepeKpbmiH 19 yxa- 
3aHHbiM oTHouieHHeM paflHanbHoro yn/iOT- 
5 HeHHH jionaTKH 1) yMeHbwaeT npoTe^KH 
h HCKJuo^aeT HapymeHHe TeqeHHH noTo- 

Ka B KOpHeBOH 30He jionaTKH 1 . 

TaKHM o6pa30M, noJiy^eHHbie b pe- 
3yjibTaTe npoMbimneHHOH 3KciuiyaTauHH 
10 onTHMan bHbie c oot HOineHHH Me*Ay 3Jie- 

MeHTaMH CTyneHH, o6pa3yromHMH ee ynnoT- 
HeHHH, odecneMHBawT yMeHbmeHHe npoTe- 

Me K , HCKHWHawT BJIHHHHe npOTeMKH Ha 

ochobhoh noTOK napa, mto noBwmaeT 
15 KTIH CTyneHH • 
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